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INTRODUCTION 
1. MONITORING THE CATCHES 
The fisheries of Kyoga lakes should be monitored. The 
information needed for their management should reach the 
Fisheries Department quickly. Statistical data have been 
collected by the field staff in the past and the resumption of 
that activity could take place at any time. This needed 
organization, training and some basic equipment. 
2. THE INFORMATION NEEDED 
Catch Assessment (in short CAS) aims at the determination of 
the total catch and its composition per stratum (area and 
period). 
The total catch is calculated from: 
a) Total fishing effort (taken from census data); 
b) Average catch per unit of effort (boat or gear sampled); 
c) Effective fishing time (frequency of fishing by the boats). 
Considering seasonal fluctuations and differences in the 
distribution of the fish, sampling has to be spread regularly 
over space and time. Because of the frequent movements in the 
fishing popUlation in the Kyoga waters, extrapolation of 
sampling data towards the total catch should be based on a 
regular collection of census data. In fact the members of the 
field staff should know the numbers of boats, gears and 
fishermen at all times. 
3. THE SAMPLING SYSTEM: NON-RANDOM DATA COLLECTION 
The principal task is, to obtain the largest useful sample at 
the least possible cost. It would have been useful to collect 
statistical data in the Kyoga waters according to the national 
system developed for Lakes Albert, George and Victoria. 
However, at least for the time being, there are a number of 
reasons this is not possible. 
The execution of a RANDOM SAMPLING SCHEDULE is restrained by a 
lack of information on the sampling sites in the north-eastern 
districts; the large number of small landings, some of which 
are accessible by water only and the lack of equipment, 
particularly bicycles to reach all landings. Though the 
security situation is improving much, there are some areas 
where members of field staff would do better not to move to 
distant landings at dark in the early morning hours. When a 
number of landings have to be excluded from sampling for 
practical reasons, the sense of randomness is lost already. 
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Thanks to the distribution of the field staff around the Kyoga 
complex, systematic sampling over the area appears to be 
useful. The distribution of gear types (census) also indicates 
that such sampling would not affect estimates of the total 
catch as long as the samples are raised to total by 
means of updated census data. 
I 
The lack of census information is in the process of being 
remedied, but the other restraints are likely to remain for 
some time. As long as fisheries activities in the Kyoga are 
being taken care of by the ADP Fishery Survey, those 
restraints will also be tied up to the amount of funds 
allocated to the project. In this situation something can be 
done to provide useful results, with different means and 
techniques. 
4. GENERAL OBSERVATION ON KYOGA FISHERY STATISTICSI Traditionally, fisheries statistics in Uganda has been 
concerned with the collection of data by landing and 
calculation of the total daily catch per landing. In several 
I
 
I places this actually means the total amount of fish landed,
 
though not necessarily caught by fishermen from those
 
particular sites.
 
However, any sampling system on Kyoga lakes, whether random or 
not, should be concerned with the question how much fish the 
fishermen take out of the water, rather than what they bring 
I 
I on land in any given place. This question is related to the 
transport of fish over the lake and to the buying of fish on 
the water. 
If it would be possible to prevent the latter business, fish 
mongers are likely to adopt a system of transporting freshI fish from northern landings to the southern shore. This trade is important for the economic viability of the fishery. It 
keeps large urban centres provided daily with fresh fish.I Therefore these transports of fresh fish will continue. 
I 
The amount of fresh fish landed by the boats of fish mongers 
has no relation to the fishing effort. statistical data 
collection should be able to cope with that problem in a 
meaningful manner. 
4a. BETWEEN LANDING VARIANCEI 
I 
The project's CAS results show that there is little variance 
in the catches between different landings in the same area and 
period. One reason is that fishermen from neighboring landings 
I 
often operate on the same fishing grounds and about of 
them are using gill nets. 
The standard deviation of gill net catches is generally close 
to a little under 100% of the average catch (see graph ). 
That is characteristic of this type of fishery. When the 
catches are good, or if the weather is bad for fishing, it 
affects fishermen from neighboring landing sites in the same 
manner. 
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Consequently, WHEN sampling has to be done in a stratum, it 
does not matter WHERE the sampling is done. Therefore sampling 
can be done in places where working conditions are most 
favorable. 
4b.	 WITHIN SITE VARIANCE 
There is a considerable within site variance between catches, 
related to the time of arrival of boats. Some fishermen return 
as early as dawn. Others do their last fishing in the early 
morning hours, which one can see because the fish is very 
fresh, or even half alive. Those people arrive later and 
generally bring more fish on land. 
CAS data "can no longer be used to illustrate this point, 
because the arrival time was not recorded, but that variance 
was checked in the field at almost all large landings. 
Fishermen who come late, may bring as much as an average 10 Kg 
more than early arrivals. As compared to the general average 
catch of 30 Kg per landing made by gillnet fishermen, this is 
a large difference. Consequently, it may not matter where the 
sampling is done in a stratum, but it is important to execute 
that sampling properly from the first to the last boat. 
4c.	 SAMPLING BY GEAR TYPE 
At this time, as most of the seines and cast nets have been 
removed from the lakes, about 90% of the fishermen use 
gillnets in the range of 4,5" to 10" mesh and the remaining 
10% uses traps and hooks. There are no great differences 
between the types of fishing boats. For all evidence 
collected, around 93% of the gillnet fishermen beat the water 
and only 7% set their nets passively, particularly those who 
use nets with large meshes. 
Therefore, the collection of fishery statistics is concerned 
with a rather uniform fishery and as a consequence, sampling 
can be much simplified by focussing on the collection of 
statistical data by gear type and by extrapolation of those 
data towards the numbers of those gears in the various strata 
in Kyoga lakes. As a result, the total sampling effort can be 
reduced to about once a week per member of staff per stratum. 
4d.	 THE SAMPLING FREQUENCY ­
NUMBER OF SAMPLES NEEDED AND THE COST OF SAMPLING 
Sampling is expensive in terms of the human effort needed, the 
cost of that effort, transportation, allowances and stationary, 
as well as the effort and cost of data-processing. 
For example, 60 members of the field staff, sampling once a 
week in medium sized and large landings, can be expected to 
collect at least 15 samples per week. Consequently, the total 
number of records obtained annually, could amount to 
60 x 15 x 52 = 46800 samples. 
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This will keep at least one computer typist fully engaged for 
the entire year. If the cost of such operations can not be met 
by the recurrent budget of the Uganda Fisheries Department, or 
the project budget the exercise is doomed to fail from the day 
of its inception. 
The cost of the exercise is proportional to the number of 
samples collected. The reliability of the result (calculated 
total catch per stratum) is inversely proportional to the 
square root of the total number of samples. At some point in 
the sampling procedure, any further sampling does no longer 
contribute to the reliability of the final result, while the 
cost keeps increasing. 
The desired level of sampling is often set at the point where 
the standard error of the mean is found at 5-10% of the 
average weight. From the management point of view that is 
sufficiently accurate. 
A good method is to calculate the number of samples needed for 
the desired level of precision on the basis of available data. 
Results of the L.Kyoga CAS-programme 1990/91 are given 
mathematically in the table below and graphically in figure 
The figure presents average weight, standard deviation, and 
standard error in Kg, as well as the standard error in of 
the average weight for a series of 1150 samples of gillnets in 
the range of 4,5", 4,5+5" and 5" mesh. The average weight and 
standard deviation remain close over the entire range and do 
not change significantly beyond the level of 600 samples. The 
standard error diminishes very soon at values between 1 and 2 
Kg and around the total of 500 samples it reaches a value of 
of the average weight. 
Therefore the data suggest that in order to obtain a standard 
error of it would not be necessary to collect more then 
between 500 and 600 samples per stratum. 
A similar exercise done for the seines in L.Kyoga and the 
figure indicates that 100 samples would be enough to obtain a 
reliable estimate of their catches. 
In order to illustrate this point for potential results in 
different strata, projects CAS data were used as shown in 
figures . 
The table (next page) which presents all the projects CAS data 
from Lake Kyoga and Lake Kwania between August 1990 and March 
1991 shows for example that the sample size for small meshed 
gill nets amounts to 85 at a standard error of and 341 at 
a standard error of 
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L.KYOGA No STATISTICS CENSUS SQ.RT ST. OF SAMPLE IF
 
GEARS BTs AV.W St.D DATA OF N ERR. MEAN Err=10% 5%
 
GN ILL 729 34,3 31,7 1016 27,0 1,2 3,4 85 341 
GN LEG 876 26,3 22,7 1221 29,6 0,8 2,9 75 298 
HOOKS 48 22,9 22,3 98 6,9 3,2 14,1 95 380 
SEINES 229 49,0 34,3 258 15,1 2,3 4,6 49 196 
TRAPS 72 19,0 20,0 100 8,5 2,4 12,4 111 444 
CAST NETS 69 25,3 18,6 200 8,3 2,2 8,9 54 217 
NORTH KWANIA 
G-NETS 258 17,3 13,7 297 16,1 0,9 4,9 63 252 
HOOKS ' 9 9,7 5,2 29 3,0 1,7 18,1 29 118 
SEINES 25 77,7 45,7 28 5,0 9,1 35 138 
TRAPS 2 16,8 1 1,4 
TOTAL 294 22,1 25,2 417 17,1 1,5 6,6 129 516 
SOUTH KWANIA 
G-NETS 98 22,8 15,1 198 9,9 1,5 6,7 44 175 
HOOKS 2 29,6 25,7 17 1,4 18,1 61,4 75 301 
SEINES 82 50,4 31,6 44 9,1 3,5 6,9 39 157 
TRAPS 11 17,6 13,2 3 3,3 4,0 22,6 56 225 
TOTAL 193 34,3 27,4 275 13,9 2,0 5,7 64 255 
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1I. 4e. STRATIFICATION 
In view of the experience obtained during the CAS in L.Kyoga 
and L.Kwania, the following stratification could be most 
useful: 
1. NORTH KWANIA
 
1A. The coast of Kwania County (APAC)
 
lB. The coast of Dokolo and Kyoga County (LIRA)
 
2. The area where Kyoga and Kwania come together
 
2A The coast of Maruzi County (APAC)
 
2B The coast of Buruli County (LUWERO) west of LWAMPANGA
 
3. CENTRAL L.KYOGA (west of the River Nile)
 
3A. The coast of Buruli (LUWERO) and Baale County
 
(MUKONO) 
3B. The coast of Kyoga County (LIRA) 
4. EASTERN L.KYOGA
 
4A. The coast of Budiope County (KAKULI)
 
4B. The coast of Serere County (SOROTI)
 
I 5. The "SOROTI" ARM 6. LAKE BISINA 7. MINOR LAKES (PALLISA, KOBWIN) 
I Substrata A and B are meant to correspond with the 
I 
administrative partition of the lakes by districts, but for 
the calculation of the total catch the results obtained from 
these substrata can be pooled, because data come from the same 
area. 
I 4f. SAMPLING FREQUENCY 
I 
SUbsequently, the total number of samples to be taken in the 
Kyoga lake system, and hence the number of records to be 
I 
processed, would depend on the number of strata. If data are 
collected on a 3 months basis, there will be 28 strata. At 600 
samples per stratum, the exercise should provide 28 x 600 or 
16800 records to be processed. When these data are collected 
by 60 members of the field staff, each of them would have to 
collect about 70 samples during each 3 months period. ThatI leads to the conclusion that sampling once a month could be enough to provide reliable results. Since considerable over­
sampling has to be avoided, the suggestion could be for 
I members of field staff to sample twice a month and work in pairs wherever possible. a month is better for the 
distribution of data collection and working together is better 
for the quality of the sampling result.I 
4g. THE CAS FORMI The proposed CAS-FORM is 
used elsewhere in Uganda. 
I
 of the principal species
 
I
 
a slightly modified copy of the form 
It has a similar format. The names 
are given. 
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The main problem was to reduce the cost of stationary and 
provide members of the field staff with most of the essential 
information at the same time. Because of the lack of weighing 
scales, the form provides data on the average weight of 
O.niloticus in the principal types of gill nets, well as 
average weights for L.niloticus at size. For that reason the 
form contains a column on mesh size. 
A principal addition is that of the number of inactive fishing 
boats. Usable fishing boats being inactive was found to be 
rather common on L.Kyoga and L.Kwania. That diminishes the 
raising factor of fishing effort. The level of fishing effort 
has to be determined as ' accurately as possible, because that 
raising factor has a large influence on the calculation of the 
total ' catch'. The determination of the average fishing effort 
is not easy on Kyoga lakes. The addition helps members of the 
field staff to obtain a reliable figure. 
5. PLAN OF WORK 
a. The field staff from the Fisheries Department (MAAIF) 
recommences the regular collection of statistical data in the 
KYOGA complex. 
b. Sampling is to be done twice a month only. A proper 
sampling schedule will be arranged after'· the collection of new 
census data and after the first field experience. A CAS sample 
form is attached. 
c. Sampling is done in the large and medium-sized landing 
sites at the choice of the field staff. In most cases these 
will be the sites where the members of staff live. Resident 
staff members should make the necessary arrangements to work 
together. Local authorities should be requested to organise 
proper proceedings through a calling point. 
d. Sampling should cover landings from both night and day 
fishing. In both cases the number of out-going boats should be 
compared with the total number of boats on the landings. Boats 
with fish bought on the water should not be sampled since 
there is no relation to effort. 
Sampling must cover the landings from the 1-st to the last 
boat. At large landings, boats will have to be selected. 
e. As long as balances are not available, the catches will 
have to be counted and the weights estimated on basis of the 
data provided. 
f. Since movements in the fishing population are 
characteristic of the Kyoga fishery, the members of field 
staff will have to keep up-to-date records on the numbers of 
fishermen, their boats and their gear. The census form to be 
used is attached. A first census is to be held during October 
1991. 
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g. ADPjFS aims to monitor the field .operations during the 
initial period. During that period, the project will provide 
forms. The project bUdget is meant to include the provision of 
some equipment, like balances, buckets, clipboards, boots and 
bicycles. 
The project will aim at an evaluation of the results with the 
field staff on a regional basis during the programme and if 
possible during a concluding seminar at the end of the 
project. 
h. Even in the short run, the collection of statistical data 
should fit into the department's recurrent budget. Hence, 
field operations during the trial period should be organised 
in such a way, that this remains possible. ADP/FS will provide 
funding its own operations and for meetings with field 
staff during the monitoring period. 
TRAINING THE MAAIF FISHERIES FIELD STAFF AROUND KYOGA WATERS 
1. INTRODUCTION 
A short term project like ADPjFS can not have a lasting effect 
on the management of the fishery, nor on the research needed 
to sustain that management. Therefore the project programmes 
were oriented to the resumption of statistical data collection 
in the Kyoga waters by that field staff. 
The initial plan was written in September 1990. The practical 
aspects were discussed with the Regional and District 
Fisheries Officers, who have to supervise the operations, 
during a seminar at the DFI, Tororo in August 1991. That 
seminar has been followed by similar seminars for the field 
staff. These seminars were given to 93 staff members. 
These seminars were held in the districts of Apac, Lira, 
Luwero and Kamuli during September, Soroti and Kumi during 
October, and Pallisa during November. Where possible, these 
seminars were followed by practical exercises in data 
collection without weighing scales at several sites along the 
lakes. 
8 
.E%
CAS KYO GA GILL NETS 4',5 TO 5 IN CH MESH 
STAT IS Ti CS FOR SAMPLE SIZE 
I 
28 
26 
24
 
w
 
I- 22
 
(f) 
20 
18 
w 16 
I­
(f) 
14 
c
0 12I 0 I- 10 (f) 
8 
I >« 6 4 
I	 2 0 
50 150 250	 350 450 550 650 750 850 950 1050 1150 
I NUMBER OF SAMPLES 0 AV.W + STD o ST.E OF 
I	 CAS LUWERO + MUKONO 1990/91 
I	 STATISTICS FOR SIZE 26 
24 
I	 22 « 
20 
z 
18 
w 16I­
(f) 
14 
c 12 
I w 10 I­(f) 8
 
o
 
(f)I 
I­	
6 
> 4 
I	 2 o I I I I I I I I I I I I	 I 
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 5 70 590 
I o AVW + STD NU MBER OF SAMP LES o ST ERR ST. ERR% 
I 
I 
--- - - - - - - - - - - - - - - - - - - -
.--1-------1------1-------1------1-------1------1-------1------1-------1------1-------I"
...
'-----------1--------------1--------------1 --------------1--------------1
Z:za=z=====:3::===~==C%:=~=s=====:=============================================
HOT I : 1 I I Of 
TO BE I : 1 1 STATISTICS 1 I I O.NILOTICUS 
FILLED 1 I HOT YET I I I 1 IN GILL NETS 
1M THE 1 TO 8E 1M 1 I I 1 Of 1============1===============1 
FIELD J 335 GI 
I FISH.UHIT NILE 1 NILE 1 I OTHER I 1 J I GI 
====:======ID I G I 
180AT TYPE I 1 I 1 1 I I 1 I I 1 1 1 1 1 I IP I 5" GI 
I' 1 I TYPE I SIZES I 1 1 1 1 I I 1 1 I I I lilT 1 11 G I 
-------1----1-----1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1" 1 7· G1 
1 1 1 1 I 1 1 1 I 1 1 I 1 1 I I 1 I 1 I 
OF I 
1 2 I I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 I ILATES HILOTICUSI 
1 SIZE I 
I 3 1 1 I 1 1 1 I I 1 1 1 1 1 I 1 1 1 IH 1 I 
1 20 I 
I I I 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 SEINES 1 180 1 
1 30 310 I 
1 5 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 10 1 500 1 
-------1----1-----1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1 1 I 
I 1 1 1 1 I 1 1 1 1 I 1 1 I 1 1 1 1 1============ 1 I 
-------1----1-----1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1 NIGHTI 50 1 
I 7 1 1 1 I 1 1 I I 1 1 1 1 1 1 I 1 1 1 2530 I 
-------1----1-----1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1------1-------1 1 70 1 
1 8 1 I 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
I- 1 
1 1 I I 1 I 1 1 I 1 1 1 1 1 1 I 1 1 1 I 100 1 
1 110 1 
1 0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 I I I 120 I 
asa.::=•• I 130 1 
1 1 1 1 I I 1 1 1 I 1 1 1 1 I 1 I 1 
I 150 I 
I PER I 1 I 1 1 1 I I I 
5- THAT 
FOR Of MILE IN SIZE IN GILL NETS 
J
 
~the fact that standard procedures with respect to boats counts 
before and after sampling might not be sufficient on large 
landings where the counts may result to the largest errors. 
iv. The possibility of limiting of sampling to once a week or
 
less and the need to do so because of its cost.
 
d) A PAPER ON SOME APPLIED BIOLOGICAL STUDIES IN THE KYOGA 
FISHERIES 
During the project's survey, particularly at the end of July 
when seines, cast nets and small-meshed gillnets had to 
be removed, it became evident that many members of the field 
staff were not SUfficiently informed about the reasons for 
these measures. This led to a situation in which people said: 
We wi-II the job done, but what will we tell the fishermen? 
The paper mentioned above was included in the seminar in order 
to provide the members of the field staff with some tools for 
extension. 
It covered items such as the LENGTH-WEIGHT RELATIONSHIP, the 
size of Nile Tilapia and Nile Perch at first maturity, the 
meshsize selection with respect to both species, the use of 
closed areas and closed seasons, as well as the reasons for 
the reinforcement of the law. This included illustrations of 
the bad effects of seines and cast nets on the fish stocks, 
particularly in breeding and nursery areas. 
3. CONCLUSION 
At most places the discussions were lively and 
illustrated the interest members of the field staff take in 
their work. Most people have traditional ideas about sampling, 
which originate from their training and which do not always 
correspond to the reality in Kyoga waters. This illustrates 
the need for refresher courses as well as the need for staff 
members to get better informed about the situation in the 
field. 
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2. SEMINAR CURRICULUM 
During each seminar, the participants were provided with a 
folder containing the four papers presented: 
a) A REVIEW OF THE ADP FISHERY SURVEY: An informative paper on 
the project history and orientation. 
b) A REVIEW OF THE FRAME SURVEY MAY-JUNE 1990: A paper which 
focussed on the landing site summary form used during the 
frame survey, which is to be used by the field staff for a new 
census. This form raised questions on a number of important 
issues such as: 
i. The of boats in case of co-operatives should
 
include all members, because they are the beneficiaries.
 
ii. There are many more fishermen than boats. Full time 
fishermen are all those who derive their income from the 
fishery mainly; part time those who interrupt their fishing 
for agricultural activities. 
iii. The need for the field staff to declare boats unusable by 
their own jUdgment, in order to keep a correct record on the 
number of effective fishing canoes. 
iv. The potential differences between the numbers of boats 
and gears, which result from fishermen who own fishing gear 
and hire canoes. These differences may be large (f.e. on 
L.Bisina) and this lead to a discussion on the potential 
effect on the definition of fishing effort as a raising factor 
for the calculation of the total catch. 
v. Smoking units should be actively used kilns only. 
vi. Boat builders should be boat yards only, because every 
man with a hammer and saw may call himself a boat builder. 
vii. Primary product should be that product which is landed by 
fishermen from the landing itself, and or more of the 
total landing. 
It was explained that members of the field staff should 
permanently update their knowledge about the numbers 
fishermen, boats and fishing gear in the area under their 
administration and that a formal census should probably have 
to be conducted twice a year. 
c) THE CATCH ASSESSMENT PLAN FOR KYOGA WATERS: A discussion 
on the principal statistical requirements, the limitations 
imposed by the environment, the lack of equipment and the low 
level of funding. Attention was given to the need to fit data 
collection in Kyoga waters into the national system and the 
reasons why this would not possible until the time that major 
restraints had been removed. 
Major items of discussion included: 
i. The difference between catch and landing, as related to 
real effort and the selling of fish on the water. The need to 
eliminate fish mongers boats from the sampling. 
ii. The CAS-form as a modification of that used elsewhere, 
with some additions to facilitate sampling without balances. 
iii. The problems of estimating the effective fishing and the 
size of the error in case of erroneous estimates, as well as 
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